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accordingly appears that in addition to various other groups tho albumin¬ 
ous molecule also contains a cyete'in group or oven onoof its dilldo-coni- 
pounds. In such an event it would not bo necessary to imngino a sub¬ 
stitution of an 118 group for a hydrogen atom of phony 1-alnnin, which 
wo previously suggested as tho mother substanco of cystein; but wo 
may suppose that tho entiro group is split off directly, and then escapes 
oxidation, owing to the activity of some factor of which wo arc as yet in 
ignorance, but winch probably represents the direct caueo of the oyetin- 
uria. Tho diamine, of course, suggest themselves in this connection; 
but it is to bo noted that llaunmnn and Udranszky 1 failed to produco 
cystinuria in dogs by tho administration of diamlns. On tho other 
hand, it might bo argued tlmt under normal conditions tho diamins 
would bo immediately destroyed, and that in oystinurio individuals a 
certain insufficiency may exist which provents their destruction, Of 
tho actual existence of such an insufficiency we bclievo thcro can bo 
but litllo doubt, but wo nro nevertheless scarcely prepared to admit 
that a causative relation exists between tho cystinuria and tho diamin* 
uria, and wo still believe that both aro tho outcomo of a third factor 
which is still unknown. Whether or not any one of tho tissue ferments 
may hero be of moment future researches will show. 


THE CAUSES AND VARIETIES OF OHUONIO INTERSTITIAL 
PANCREATITIS. 

Hv Euoenb L, Opie, M.D., 

ASSOCIATE IN PATHOLOGY IN THE JOHNS HOPKINS UNIVERSITY, 

(From the Pathological Laboratory of the Johns Hopkins University and Hospital.) 

Little systematic study has been devoted to tho varieties and to tho 
causes of chronio inflammation of tho pancreas, Sinco tho lesion is 
relatively uncommon, and, though affecting nn organ having functions 
of great importance, is rarely associated with symptoms by which it enn 
ho recognized during life, it has, as might bo expected, failed to attract 
tho attention given to corresponding alterations of tho liver and kidneys, 
Tho causal relationship of pancreatic disease to diabetes mellitu3 and to 
disseminated fat necrosis now recognized, has emphnsized tho importance 

of lesions of the organ, 

Changes in tho gland, notably chronio inflammation, nro seldom 
primary, but aro associated with and usually tho result of changes in 
other organs, the adjacent part of tho gastro-intestinal tract, tho liver 
and the bilo passages. Inflammatory irritants may reach tho gland by 
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tho ducts, by the lymphatics, and by the bloodvessels. Obstruction of 
the pancreatic duct is followed by chronic inflammatory changes, 
retention of tho secretion being associated with alterations of tho gland 
cells and proliferation of tho connective-tissue stroma. Opening upon 
tho mucous membrane of tho duodenum in company with tho common 
bilo duct, tho pancreatio duct is exposed to tho invasion of bacteria 
from the intestines and from the inflamed biliary passages. Changes 
iu tho bloodvessels, arterial sclorosiB, and venous stasis by altering tho 
nutrition of tho parenchyma aro believed to causo chronic inflamma¬ 
tion, while a more important factor in its production is tho action of 
various toxic substances brought by the blood, syphilis, tuberculosis, 
and alcoholic oxcessca being assigned as causes. 

Carnot/ who produced chronic pancreatitis experimentally by a 
variety of means, designates tho condition ns (a) mechanical, produced 
by obstruction of tho duct, and as (6) toxic or ( o) infectioue, caused by 
tho action of toxic substances or of bacteria carried to the gland by 
tho blood or by the lymph or by way of tho duct. As ho points out, 
such n classification cannot bo applied to tho varieties of chronic pan- 
crentic inflammation observed in human cases after death, since in 
many instances tho otiological factors concerned are no longer demon¬ 
strable, 

From tho clinical records of tho Johns Hopkins Hospital and tho 
autopsy protocola of tho pathological laboratory of the University and 
Hospital twenty'llino cases of chronic interstitial pancreatitis aro avail¬ 
able, aud in all of these cases material has been preserved for microscop¬ 
ical examination. In tho present study tho attempt has been made to 
dotermino tho factors concerned in tho production of the lesion, as well 
as its diameter. Of twenty-nine cases seventeen occurred in males and 
twelvo in females. Tho following table indicates the age of the indi¬ 
viduals in whom tho lesion was observed; 
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Over two-thirds of tho cases occurred between tho ages of forty and 
sixty years. 

In ten of the cases chronic inflammation followed partial or complete 
obstruction of the pancreatic ducts. In ono case completo occlusion of 
tho portal voin was accompanied by moderate proliferation of tho inter- 


t Thwl*. Pari*, U*. 







opie: onitoNio interstitial pancreatitis. 847 

stitial tissue ; in ono coso tho lesion was associated with a condition of 
wide-spread pigmentation, described by von Recklinghausen under tho 
namo hemochromatosis. In tho remaining seventeen caeca tho etiology 
of tho condition was somowhat moro obscuro, but ia in moat of them 
discoverable. In a preceding roport 1 I havo described tho histology of 
chronic interstitial pancreatitis and attempted to distinguish tho ana¬ 
tomical varieties which occur. Two types of chronic inflammation nro 
distinguishable: (a) interlobular, whero tho nowly-formed connective 
tissuo is in great part between tho lobules, invading them only second¬ 
arily and implicating tho islands of Lnngcrhans only when tho sclerotic 
process has reached a vory advanced grade ; (6) interacinar, when tho 
process is diffuse, invading tho lobules, separating individual acini, and 
implicating tho islands of Langcrhnns. 

Whon tho interlobular tissuo is chiefly affected, tho pancreas is 
densely hard in consistcnco and has a nodular or granular surface ; on 
section tho normal loose avcolar tissuo uniting tho lobules is replaced 
by donso sclorotio bands, so tlmt tho gland is moro compact in struc¬ 
ture, tho lobules being firmly held together, When tho interacinar 
tissuo is chiefly affected tho lesion may not bo recognized macroscop- 
ically ; tho gland is firmer than usual, but is tough rather than hard. 
With both varieties of inflammation tho stroma may bo abundantly 
infiltrated with fat, which may contain small foci of necrosis. 

In tho present study, based upon u much larger number of eases 
(including those formerly studied), I havo found tho two typos named, 
In twenty-one eases tho lesion was interlobular, in eight interacinar, 
Tho attempt will bo made to determino not only tho etiology of tho 
inflammatory change, but tho variety of tho lesion associated with a 
given etiological factor. 

Obstruction op tiik Pancreatic Ducts. The usual causes of 
duct obstruction nro calculi within tho duct of Wirsung or in tho 
adjacent terminal part of tho common bilo duct and carcinoma com¬ 
pressing or invading tho pancreas. Ligation of tho ducts in animals is 
followed by sclerosis of tho gland. Arnozan and Vaillard* havo studied 
tho progress of tho lesion in rabbits, and ndvanco tho suggestion that 
it is caused by tho ferment present in tho retained secretions. Carnot 
thinks thnt n variety of factors are nctivo in its production. Tho 
retained secretion, ho thinks, has a toxic action upon tho glandular 
cells, while tho presence of bacteria invading from tho duodenum tho 
pent-up secretion has an important influence on tho changes which 
follow, Reflox nervous stimuli are no longer capablo of exciting normal 
unctional activity, and, ho suggests, no longer exert an influcncoou tho 
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secreting cells, which, like voluntary musclo cells after section of their 
motor nerve, atrophy. Ono or more of theso conditions are doubtless 
always present, but their relative importance is difficult to determine. 
In many of tho cases to bo described evidence of iufection was present, 
and it is often impossible to determine how far it was responsible for 
tho lesion. 

Tho pancreas is usually provided with two anastomosing ducts, of 
which tho lower opening with the common bile duct into tho duodenum 
is tho larger. Occasionally the upper duct or duct of Santorini is tho 
larger and its orifice is widely patent, but in tho majority of casea tho 
smaller duct is functionally a brauch of tho larger and its duodenal 
orifice, which is usually patent, is too minute to act as an outlet for tho 
entire pancreatic secretion. 

Pancreatic Calculi. In two cases which have been previously 
reported 1 with greater detail, advanced chronic inflammation was refer¬ 
able to the presence of numerous calculi in tho pancreatic ducts. 

Case I.—W. II., male, aged forty-three years, had used alcohol (beer) 
in lnrgo quantity. Hia father died with tuberculosis. Ten months 
boforo his death ho had had an attack of jaundice. 

Clinical Diagnosis, Pulmonary tuberculosis. 

Anatomical Diagnosis, Chrome pulmonnry tuberculosis; cirrhosis 
of tho liver; pancreatic calculi; chronic interlobular paucrcatitis, 
with fat infiltration ; parapancrcatic fat necrosis. 

Case II.—II. It., male, a^ed fifty years, states that ho has been 
accustomed to drink whiskey in large quantity. 

Clinical Diagnosis. Diabetes meu it us; pulmonary tuberculosis. 

iirmfomiW Diagnosis. Pancreatic calculi; chronic pancreatitis; 
chronic pulmonary tuberculosis; chronic diffuse nephritis. 

In both cases dense sclerotic tissue, in ono instance containing fat in 
large quantity, had in great part replaced tho parenchyma of tho gland. 
Tho islands of Langerlmns had, in part, resisted the sclerotic process 
and had midergono disintegration only when, os in Case II., they were 
wholly isolated in dense bauds of scar-like fibrous tissue. When small 
patches of parenchyma consisting of small groups of lobules persist, tho 
tissue is remarkably well preserved, and there i3 little if any thickening 
of tho stroma between tho acini. Diabetes mellitus present in Case II. 
was of mild typo and disappeared when tho patient was put upon a 
diet poor in carbohydrates. 

Ill Li A it Y Cai.clm.1. Tho relationship of chronio inflammation of the 
pancreas to cholelithiasis has excited much interest since Kiedel 1 directed 
attention to tho induration of tho head of the gland at times observed 
during operations undertaken for the removal of gallstones, and readily 
mistakcu for malignant growth. In three of ono hundred and twenty- 
two such operations ho noticed this condition and suspected tho pres- 
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cnco of carcinoma, but the subsequent history disproved this supposition, 
and nn autopsy obtained in one case demonstrated the prcscnco of 
chronio inflammation of the gland. Mayo Hobson 1 has described two 
cases in which at operation for gallstones in the common bilo duct tho 
head of the pancreas was found bo indurated that a diagnosis of malig¬ 
nant growth was made. In one of these cases autopsy demonstrated 
tho existence of chronio interstitial pancreatitis, and Binco in tho second 
case tho subsequent history disproved tho diagnosis of enrolnoran, 
Hobson thinks that hero also chronic pancreatitis was present. 

Tho following cases givo additional evidence of tho association of 
chronio inflammation of tho pancreas and chololitldasis, and demon¬ 
strate a mechanism by which this change is produced. 

Case III.—The patient, male, aged sixty-three years, states that ho 
has drunk whiskey in considerable quantity, but otherwise his personal 
history is unimportant. Two years and four mouths before his death 
lie had au attack of jaundice lasting five months. A year later ho was 
admitted to tho service of Dr. Hoisted with jaundice, associated with 
repeated chills, and an operation was performed, but owing to tho den¬ 
sity of tho adhesions present it was found impossible to explore tho bile 
passages. After tho operation his condition improved, and ho was fairly 
well until two and a half months before his death, when ho was admitted 
to tho servico of Dr, Osier with jaundice nud ascites; tho liver dulncss 
was decreased in oxtent. Tho abdomen was tapped threo times and on 
each occasion about eight litres of fluid wero withdrawn. Tho patient 
died with symptoms of a general infection, and a culture mndo from 
tho blood before death demonstrated tho presence of Streptococcus 
pyogenes. Tho urine at no time contained sugar. The autopsy was 
performed by Dr. W. G, MacCallum, 

Anatomical Diagnosis. Cholelithiasis; contraction of tho gall-bladder; 
calculus in tho common bile-duct; dilatation of bile-ducts; cirrhosis 
of the liver; chronic interlobular pancreatitis; serofibrinous peritonitis; 
chronio nephritis ; arterial sclerosis ; diverticula of duodenum. 

The common bilo duct is greatly dilated and enters tho duodenum 
beside a small diverticulum of tho intestinal mucosa. Near its ter¬ 
mination, but just abovo its junction with tho duct of Wirsung, is a largo 
oval gallstone (1.5 x 0.8 x 0.8 cm.) firmly wedged into tho common duct 
in such a position as to compress tho terminal part of tho pancreatio 
duct which, as it enters tho diverticulum of Voter, passes immediately 
below tho stone. Tho pancreas is firm in consistent^ and compact m 
toxture. The duct of Santorini joins the duct of Winning, of which it 
appears to be a branch, and approaches tho wall of tho duodenum, 
tormina ting in a minuto papilla which is not domonstrnhly patent. Tho 
liver has a rough granular surfaco and is tough in consistence. 

Microscopical examination of tho pancreas snows that tho looso inter¬ 
lobular areolar tissue is rcplnccd by bands of dense Bclcrotio tissue 
containing many collections of lymphoid cells with a emnller number of 
plasma cells and polynuclear leucocytes. Within the lobules there is 
relatively little increaso of tho interstitial tissue. 
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A small calculus I have shown in a previous report 1 may lodge at 
the orifico of tho diverticulum of Vater and occluding it may convert 
the common bile duct and the duct of Winning into a continuous 
channel, thus causing tho penetration of bile into the pancreas and 
consequent acute hemorrhagic pancreatitis. A larger calculus present 
in tho diverticulum of Vater, or in the common bile duct, or slightly 
nbovo its point of junction with the pancreatio duct, may temporarily 
or permanently occludo tho latter and produce chronic inflammatory 
changes resembling those which follow ligation of tho duct in animals. 
Doubtless bacterial infection often plays a part in the production of 
tho lesion, and in tho two following cases the bile passages containing 
gallstones aro the seat of an acute suppurative inflammation which has 

boon propagated along tho duct of Wirauug. 

Case IV,— Female, aged fifty years. 

Awito/iuVuf Diagnosis Cholelithiasis; calculi in gall-bladder, cystic, 
hopatio, and common bilo duels ; adenocarcinoma of gall-bladder; meta* 
sties in liver; jaundice; suppurative cholangitis; chronio interlobular 
pancreatitis; pcripancrcatio fat necrosis. 

The liver is deeply jaundiced and is the seat of numerous small 
nhscesscs. Tho gall-bladder, whose wall is thickened by a carcinoma¬ 
tous growth, ia contracted over a number of faceted gallstones. The 
hepatic, cystic, and common bile-ducts near their point of junction are 
dilated and contain two faceted calculi. Tho remainder of the common 
duct is not markedly dilated, hut tho walls are somewhat thickened and 
fibrous. Tho pancreas is very firm in consistence and is infiltrated with 
fat containing small opaque white foci of necrosis 

Microscopical examination of tho liver shows numerous foci of necrosis 
and suppuration. Tho normal lobulation of the pancreas is much accent¬ 
uated by a marked increase of the interlobular tissue. The medium- 
sized ducts aro moderately dilated and contain polynuclear leucocytes 
in small number. 

Cask V.—Tho pntient, female, aged seventy years, was ndmitted to 
tho servico of I)r. Osier, complaining of swelling of tho ahdomeu and 
legs. Hor present illness began eight months before her death, and 
sinco this time she has had chills every second or third day. The abdo¬ 
men and legs have been swollen for two months. Sho has not been 
jaundiced nnd there bos been no nausea or vomiting. Tho bowels have 
moved not more than onco a week. On admission to tho hospital, n 
month before her death, she was emaciated and general anasarca was 

present. Tho leucocytes numbered from 33,000 to 27,000. For three 
weoka before hor death tho temperature was continuously subnormal. 
Tho urine contained numerous casts and albumin in abundnnee, but no 
sugar. , .... 

Anatomical Diagnosis. Cholelithiasis; suppurative cholangitis; cir¬ 
rhosis of the liver; chronic interlobular pancreatitis; chronic diffuse 
nephritis; amyloid kidneys; brown atrophy of the heart. 

The gall-bladdor, adherent to adjacent organs, contains pale, turbid 
bile and two faceted calculi. Tho common bile duct is patent. The 
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livor, of which tho interstitial tissue is increased, contains small abscesses. 
The pancreas is largo and very firm, and in tho adjacent fat aro minute 
spots of fat necrosis. Its ducts are dilated and contain viscid material. 
Microscopical examination of tho pancreas shows a marked prolifera¬ 
tion of tho interlobular tissue, which is deneo and fibrous, but rich m 
lymphoid cells. Tho duct of Wireuug and its branches aro dilated and 
contain polynuclear leucocytes and red blood-corpusclcs, while their 
walls aro infiltrated with polynuclear leucooytcs. Tim interstitial 
tissuo of the liver, much increased about tho portal Bpaces, is denso and 
sclerotic and contains polynuclear leucocytes. Tho email ducts are 
often greatly distended and filled with polynuclear leucocytes. 

In Caso III. a calculus in tho common bile-duct occupied a position 
in which it compressed the pnncreatlo duct; tho lesser pancreatic duct 
was not demonstrably patent. Chronic interlobular pancreatitis was 
tho result of duct obstruction, with perhaps secondary invasion of 
bacteria. In Cases IV. and V. no calculus was found compressing tho 
pancreatic duct, but in Caso IV. ono may havo occupied bucIi a posi¬ 
tion at some previous timo. In Caso V. tho history gives no ovidcnco 
of the pa^sago of a calculus along tho duct, and chronic inflammatory 
changes in tho pancreas aro presumably tho result of an ascending 
infection originating in tho acutely inflamed bile passages. In support 
of this conclusion there exists an acuto inflammation of the pancreatic 
ducts. 

Mamoxant Growth. In fivo cases chronio interstitial pancreatitis 
was caused by a malignant growth compressing or invading tho organ. 
In tho following case, which may servo os an illustration of this con¬ 
dition, a primary carcinoma of tho pancreas arising in tho head of tho 
gland compressed tho duct of Wirsung and produced chronio interstitial 
inflammation accompanied by tho formation of cysts. 

Case VI.—The patient, femalo, aged forty-one years, beenmo jaun¬ 
diced nine months before hor death. She gives no history of liaving 
hnd syphilis. A tumor mass was palpable in the umbilical region. Tho 
nutopsy was performed by Dr. Flexuer. 

Aua/omtca/ Diagnosis. Adenocarcinoma of the pancreas; com¬ 
pression of tho bno and pancreatic ducts; jaumlico; chronic inter¬ 
lobular pancreatitis; metastatic carcinoma of tho retroperitoneal lymph 
glands. 

Tho tumor, which arises from tho pancreas, consists of two mnsscs, 
between which the remains of the head and part of tho body lie com¬ 
pressed. A fibrous capsule separates tho tumor from tho gland paren¬ 
chyma. Numerous cysts about tho size of n. walnut occupy tho body 
mid tail, and aro present, but loss numerous, in tho duodenal end. A 
probo can be passed along tho compressed duct. 

Microscopical examination shows throughout tho gland a moderate 
increase of tho interstitial tissue between tho lobules and in less dcjjreo 
within them. Cysts lined by a singlo layer of cubical or flat epithelium 
aro abundant in tho body and tail. 
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In tho second case (Caso VII. of tho present series) previously 
described, 1 advanced ebronio interstitial inflammation followed the 
development of a carcinoma of the bile papilla and diverticulum of 
Voter. The carcinomatous tissue was removed at operation, and the 
biliary and pancreatic ducts wore transplanted into tho duodenum. At 
auto|»y tho duodenum was tho seat of an extensive carcinomatous ulcer, 
into tho lmso of which the pancreatic duct opened. Marked dilatation 
of tho pancreatio duct gave cvidcnco of its partial obstruction. Infec¬ 
tion from tho ulcerated surfaco upon which tho duct opened was with 
great probability an important factor in producing the advanced chronic 
interstitial inflammation which resulted. 

In three cases (Cases VIIL, IX., and X.) chronic inflammatory 
changes wero associated with tho invasion of tho gland by a carcinoma¬ 
tous now-growth of tho stomach. When tho head of tho gland is invaded 
there is a diffuso interstitial change; but where, as in two cases, the 
body is invaded, wliilo tho head is not In contact with tho tumor, inflam¬ 
matory alterations occur only In tlio part of the gland distal to tho point 

nt which tho duct is compressed. Tho carclnomntous tissue, moreover, 
acta ns n local inflammatory irritant, and in its Immediate neighborhood 

thero is a proliferation of the gland stroma replacing the parenchyma¬ 
tous elements. 

Ahckndino Infections from the IJuodknum. Occlusion of the 
duct and stagnation of tho pancreatic secretion produce conditions 
fnvomblo for the invasion of bacteria. Under certain circumstances 
bacteria from tho duodenum or from inflamed biliary passages may 
iuvado tho pancreatic ducts in tho absence of duct obstruction, In 
(’aso V. tho inflammatory process was transmitted to the pancreas from 
tho inflamed bilo passages, though there was no evidence that tho pan¬ 
creatic duct had been occluded. 

Tho following caso is described in order to show that acute interstitial 
pancreatitis may accompany an acute inflammation of the stomach ami 
duodenum, and is doubtless the result of an ascending duct infection: 

Oase of Acute Pancueatit.s. Tho patient, female, aged thirty* 
clglit yenrs, was admitted to tho service of Dr. Osier eighteen daj's 
before her death. Sho bad had four children born at term and six 
miscarriages, tho last a littio more than a year ago. During her preg¬ 
nancies micturition has been frequent and painful. Following tho Inst 
lior feet bceanio swollen, ami urination has been very frequent. Her 
appetite lias been good, but she 1ms been troubled with indigestion ami 
lias vomited frequently aftor meals. During her stay in tho hospital 
tho tvdema of tho legs, arms, and dependent parts increased. The 
urine contained a cons: idcrablo amount of albumin (0.8 to 0.4 per cent.), 
unil hyaline ami epithelial casts. The patient died in unvmic coma on 
tho nineteenth day after hor admission. 
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Anatomical Diagnosis. Chronic diffuso nephritis; small, granular 
khlnoys; hypertrophy of tho heart; general arterial sclerosis; chronic 
pass!vo congestion of the viscera; acute ami chronic gastritis and 
duodenitis ; acute interstitial pancreatitis. 

Tho stomach contains clear, viscid mucus adherent to tho mucosa, 
which shows deep scarlet-red injection. In tho duodenum, particularly 
upon tho summits of the valvulw conniventcs, similar injection is seen. 
The pancreas is very firm in consistence. Microscopical examination 
of tho stomach wall shows tho superficial bloodvessels of tho mucosa 
deeply injected, whilo between and within tho glands polynuclear leuco¬ 
cytes arc abundant. Detween tho glands plasma cells nro present in 
largo number. Tho alterations of tho duodenal mucosn aroof the same 
character, though slightly less marked. Tho interstitial tissue of tho 
pancreas is ocdemntousnnd infiltrated with polynuclear leucocytes, often 
forming collections of conBulcrnblo sizo. Tho ducts contain products 
of secretion and polynuclear leucocytes, often in abumlanco. 

In tho preceding cnao acute interstitial pancreatitis of moderate * 
severity accompanied inflammation of tho stomach and duodenum, 
which, associated with chronic nephritis ami chronio passivo congestion, 

find for sovornl months beforo tho patient’s death caused frequent vom¬ 
iting. Tho duels of tho gland contained inflammatory products, and 
tho lesion was evidently tho result of an ascending inflammatory process, 

having its origin iu tho gastro-in test Inal tract. 

Doubtless many cases of chronic iuflamnmtion nro tho result of a 
primary ncuto lesion, and represent a late 8tago of tho process. This 
condition is illustrated by tho following specimen, obtained from an 
autopsy not performed in tho laboratory, and unaccompanied by 
clinical history or autopsy notes. It Is described in order to show that 
proliferation of the interstitial tissuo may foltow an acuto suppurativo 
process. Beginning proliferation of tho interstitial tissue accompanies 
acuto inflammation, and tho lesion mny bo said to bo in a transitional 
or subacute stago. Tho process is doubtless caused by bacterial inva¬ 
sion, and numerous bacilli are demonstrable in the ducts nnd in the 
ncutely inflamed interstitial tissue. 

Specimen of Acute Interstitial Pancreatitis Tho interlobular tissue is 
m-lomatoiis, and contains scattered accumulations of polynuclear leuco¬ 
cytes, often in great number, among which are lymphoid ami young 
fibroblast cells, Tho interlobular fibrous hands nro slightly thickened, 
ami here and thero occur collections of lymphoid cells. Tho luminn of 
tho acini nro often dilated and contain polynuclear leucocytes. In 
specimens stained with methylene blue, short bacilli, varying in size, 
aro found both in and between tho acini where leucocytes nro abundant 
and in largo numbers within tho luminn of tho ducts. 

Korto 1 has produced chronio inflammation of tho pancreas by inject¬ 
ing Bacillus coli into tho pancreatic duct, nnd has obtained a similar 
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result by injecting fecal material. By an ingenious method Carnot* 
produced conditions by which an ascending infection from the duode¬ 
num results. A thread was inserted into tin pancreatic duct and 
through its orifico into tho duodenum, and left fixed in this position. 
Advanced sclorosis of tho gland resulted, nud the wnlls of the ducts 
were thickened and infiltrated with leucocytes, while the interstitial 
tissue of the gland was much increased. In another experiment Carnot 
produced suppurative inflammation by injecting colon bacilli into the 
pancreatic duct. 

Cl i HO NIC Interlomikar Pancreatitis Associated with Per¬ 
sistent Vomiting, In four cases advanced chronic pancreatitis has 
been found in coses which during Hfo suffered with persistent vomit¬ 
ing, Two of theso cases occurred in young women, and there was no 
history of syphilis, alcoholic excess, nor any other condition which has 
been assigned ns a causo of chronic pancreatitis, and nt tho autopsy the 
duets of tho gland wero found unobstructed. In ono of theso cases 
vomiting accompanied pregnancy, tho clinical diagnosis being emesis 
gravidarum. Tho third case occurred in a man, aged forty-nine years, 
who, though once addicted to alcohol, had for ten years led a temperate 
life; chronio gastritis was found nt autopsy. In tho fourth case the 
condition accompanied constriction of tho terminal part of the duode¬ 
num. In all of theso case 3 tho clinical history affords evidence of 
continued gastric or gastro-intcstinol diseaso, namely, epigastric pain, 
nausea, and vomiting, tho latter repeated and severe. 

Case XI.—Tho patient, a deaf mute, female, aged thirty-one years, 
entered tho service of Dr. Osier complaining of heartburn and dys¬ 
pepsia. Sho states that at the ago of twenty-four years she had " inflam¬ 
mation of tho stomach,*’ and was sick for eight weeks. Sho has had 
ono living child and threo miscarriages. She is at present pregnant, 
nnd has not menstruated for twelvo weeks. For six or seven years she 
has had dyspepsia. Four days beforo her admission sho began to 
vomit, the vomiting has persistently continued and has occurred 
Irrespective of tho taking of food. Thcro has been^ no blood in the 
voniitus. Sho complains of a constant burning pain in^ tho epigas¬ 
trium, which is increased after eating. Physical examination disclosed 
nothing of importance. During tho day, after her admission, vomiting 
was almost continuous, often occurring threo or four times an hour. 
Kxamination of tho vomitua showed a total acidity of 11, free hydro¬ 
chloric acid 9; no lactic acid; hiemin crystals were present. Tho red 
blood-corpuscles numbered 8,012,000, tho white corpuscles 17,000, 
hemoglobin 125 per cent. In the afternoon of the following nay, 
tho patient becoming much weaker and Bemi-conscious, tho vomiting 
ceased. 

Sho was transferred to tho surgical side, and an exploratory lapar¬ 
otomy was performed, but nothing was found to account for the symp¬ 
toms. Tho patient's condition after operation was improved, rind there 
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wfta no return of vomiting until twelvo days later, when it recurred 
with its previous persistence. Tho pulso was rapid and irregular, 112 
to 162 to tho minute. Tho vomiting ceased for a snort time, but recurred 
a week later. 

Tho patient was transferred to tho obstetrical ward, and it was decided 
to empty tho uterus. Tho cervix was dilated, and an ovum two and a 
half months old was removed. The patient rallied from tho operation, 
hut died on tho twenty-second day after her admission. Tho urine con¬ 
tained a trace of albumin and a fow hynlino costs, but at no timo sugar. 

Anatomical Diagnosis. Endometritis of puerperal uterus; anomalous 
artery, a branch of tho aorta penetrating tho substnuco of tho right 
lung ; rupture, with formation of cavity containing blood-clots; chronic 
interstitial pancreatitis. 

Tho condition of tho uterus and of tho right lung will not bo described. 
The stomach is normal, save for tho presence of a fow submucous ccchy- 
moscs; tho duodenum is normal in appearance. Tho pancreas, weigh¬ 
ing 75 grammes, is almost hoard-liko in consistenco; tho surface is 
nodular and irregular, while on soction tho texture is homogeneous, the 
normal loose interlobular tlssuo being replaced by den so stroma. This 
interlobular tissuo is denso and fibrouB, and contains many spindle- 
shaped, lymphoid eosinophil© and plasma cells. Entire lobules are at 
times partially destroyed, a fow scattered acini remaining in tho pro¬ 
liferated stroma, hut in general tho sharply defined lobules are not 
invaded by tho process. 

Cask XII. —II. Ik, female, aged twenty-eight years, was admitted 
to tho hospital, complaining of bleeding from tho vagina, weakness, and 
pain in tho abdomen. 81io had had chills and lover at tho ago of 
twenty yenre, and two years ago smallpox, hut otherwise sho had been 
healthy. Her present illness began ten months before her admission, 
with a Biiddon, profuso hemorrhage from tho vagina, and sinco this time 
sho had discharged clots of blood. An operation, tho nature of which 
alio does not know, was performed five months before, and was followed 
by much nausea nnd vomiting. Previous to her admission sho has been 
much nauseated, and states that even a small, quantity of water may 
cause hoi* to vomit, so that though often hungry she is afraid to ent. 
The bowels are constipated. Sho has colicky pains in tho epigastrium, 
and during tho examination she frequently puis her hand to tho umbil¬ 
ical region ami complains of cramps. Tho patient was much emaciated 
nnd amcmic. Vaginal examination demonstrated tho presence of ^mi 
inopernhlo fungating carcinoma of tho cervix. While in tho hospital 
tho patient’s condition gradually became worse, nnd death occurred. 
Tho urino contained no sugar. 

Anatomical Diagnosis. Carcinoma of tho uterus, with metastases in 
tho broad ligaments, pelvic nnd lumbar lymphatic glands, liver, and 
rectum,* doublo pyelonephrosis; chronio interstitial pancreatitis. 

Tho pancreas is firm in consistenco, and on section very compact in 
texture, the interlobular tissue being replaced by denser stroma. There 
are no noteworthy changes in tho stomach, iutestino, or hilo passages. 
Microscopical examination of the pancreas shows an abundant prolif¬ 
eration of tho interlobular tissue, which is dcueo and fibrous, hut often 
contains lymphoid and plasma colls in considerable number. It sepa¬ 
rates sharply tho lobules, which are usually rounded ns though com¬ 
pressed by tho new tissue. 
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Case XIII.—Mnle, ngcd forty-nine years, was admitted to tho service 
of Dr. Oslor, complaining of rheumatism, cough, shortness of breath, 
and indigestion. He had had three attacks of inflammatory rheurna- 
tism beforo tho aj*o of twenty-one years, but since has had fairly good 
health. IIo denies having had syphilis; ho admits having formerly 
used alcohol in excess, but says that for tho last ten years he has not 
been a heavy drinker, only taking a drink occasionally. He has been 
short of brenth on exertion for fivo years; but indigestion, with which 
ho suffers, troubles him, ho states, even more than the shortness of 
breath. For a year past ho has had attacks of vomiting without any 
apparent cause and with no relation to tho taking of food, occurring 
sometimes in tho morning beforo breakfast. Ho describes the vomit us 
as consisting in great part of phlegm. On admission, the patient is n 
well-nourished man, slightly cyanosed. Tho heart is hypertrophied, 
its action is feeble, and at tho apex is heard a systolic murmur. On 
one occasion ho passed a small amount of blood by tho rectum. His 
condition gradually became worse, and ho died on the fourth day after 
admission. Tho temperature while in tho hospital was subnormal; the 
urine contained a trace of albumin, hyaline and granular casts, but no 
sugar. 

Anatomical Diagnotii. Chronic endocarditis of the mitral valve; 
dilatation and hypertrophy of the heart; cardiac thrombi; chronic 
passive congestion of tho viscera; infarcts of lungs; right hydrothorax ; 
acute and citroniogastritis; ulceration of the ileum and colon; chronic 
pancreatitis with lipomatosis. 

Tho mucosa of tho stomach, covered by a thick layer of tenacious 
mucus, has a puffy appearance and is red In color, studded with small 
submucous ecchymoses. Superficially tho pancreas appears to be a mass 
of fat, glandular tissue being nowhere visible; it weighs 152 grammes. 
On section tho gland tissue is found to be in very great part replaced 
by fat. Tho duct of Wirsung is patcut throughout, and about its 
branches can ho seen small masses of reddish*yellow gland tissue 
embedded in fat, and forming, except in tho tail, a relatively small 
proportion of tho cut surfate. 

Microscopical examination shows thnt groups of lobules aro widely 
separated by adipose tissuo, while within these groups individual lobules 
are separated by thickened strands of dense stroma containing many 
lymphoid cells. * In places aro seen lobules in process of disintegration, 
dilated acini composed of cubical cells, being separated by new-formed 
stroma, but usually tho new-formed tissue does not invade the lobules. 

Tho eases just described demonstrate tho occurrence of chronic inter¬ 
lobular pancreatitis in individuals who during life have suffered with 
persisteut vomiting. They indicate the existence of some relationship 
between tho inidorlyinggastro-intestinal disturbance and the chrouiclesion 
of tho pancreas. It 13 improbable that persistent vomiting was caused 
by tho pancreatic diseases, since in many eases the latter has existed 
unaccompanied by this symptom. Persistent vomiting, even though 
dependent upon disturbances of a retlex nervous mechanism, or upon 
tho evacuation of toxic products into the stonmeh, is indicative of some 
profound chan go in tho organ, and has apparently produced conditions 
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favoring an ascending infection of tho ducts. Tho typo of tho accom¬ 
panying pancreatic lesion favors this conclusion, Binco it is typically 
interlobular and resembles that observed in tho preceding cases where 
infection of the pancreas had followed lesions of tho gall ducts, with or 
without obstruction of tho pancreatic duct. This explanation is further 
confirmed by tho following case, in which persistent vomiting was tho 
result of partial occlusion of tho terminal part of tho duodenum: 

Cask XIV.—Mrs. F. G., aged fifty-ono years, entered tho service of 
Dr Osier soven weeks before her death, complaining of nausea, vomit* 
ing, and loss of weight. Soven years beforo her uterus had been removed 
by Dr. Kelly for carcinoma of tho cervix; aho has sinco enjoyed good 
health. About six months before her admission aho had noticed Hint 
sho was losing weight. Later aho was troubled with severe pain in 
tho abdomen and back, uninfluenced by taking food, and beenmo consti¬ 
pated. Tho pain disappeared, aud sho foil well until two months be foro 
entering tho hospital, when aho was attacked with very severe vomiting, 
occurring often five or six times a day and unaccompanied by linusca, 
but preceded by alight pains in tho chest. Food caused no pain. Occa¬ 
sionally she passed several days without vomiting. Physical^ examina¬ 
tion disclosed what npp&'ired to bo a tumor mass, irregular in outline, 
crossing tho upper half of tho umbilical region.^ While in tho liospitnl 
there were frequently repeated attacks of vomiting, usually at intervals 
of twelve to eighteen hours, tho vomitus consisting of greenish-yellow 
fluid material, varying in amount from a fow cubic centimetres to a 
litre; it contained no blood. Tho patient gradually bccarno weaker 
and died. Tho temperature occasionally roso to 100° F. The urine 
contained a small amount of albumin and a fow hyalino and granulai 
casts, but no sugar. t . 

Anatomical Diagnosis. Recurrent adenocarcinoma of tho ret rope n- 
tonenl lymphatic glands and of tho peritoneum; indurated retroperito¬ 
neal carcinomatous tissue, constricting the duodenum and left ureter ; 
multiple abscesses of kidney; cystitis; bronchopneumonia; fatty 
degeneration of tho liver; fibrous myocarditis. 

There is no tumor mass in tho pelvis, but in front of tho sacrum, near 
tho promontory, aro a fow enlarged firm lymphatio glands which, on 
microscopical examination, are found to contain nn^ epithelial now- 
growth of tho typo of adenocarcinoma. On either aide of the aorta 
occurs in moderate amount indurated tissuo. Similar tissuo, acar-bko 
in character, is found at tho baso of the mesentery where the jejunum 
emerges, and upon tho neighboring peritoneal aurfaco are roveral 
small, soft nodules. Sclerotic tissue invading tho wall of tho duoile- 
nura nt its termination has contracted tho lumen to a diameter of 
twelve millimetres. Tho constricted area is not more than ono centi¬ 
metre in length, and above and below tho intestinal wall is soft. From 
tho bnso of tho mesentery indurated tissue, which is found to consist of 
alveoli of epithelial colls embedded in dense stroma, oxtends into tho 
mesenterv of tho transverse colon and in tho retroperitoneal tissuo ns 
far as the left ureter, which is constricted by it. A narrow band of 
similar tissuo extends between tho pylorio end of tho stomach and tho 
pancreas, but does not invado tho latter. Tho pancreas is very firm, 
and upon tho surfaco individual lobules are sharply defined. The 
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ducts nro not dilated. Microscopical examination shows an interlob¬ 
ular inflammation of moderate intensity, the lobulation being accentu¬ 
ated by thickened fibrous bands containing lymphoid, plasma, and 
eosinophilo cells in fair abundance. The acini are dilated, the islands 
of finngerhana unchanged. 

The four cases described show that chronic interlobular pancreatitis 
may occur as tho result of alterations in the stomach and duodenum, 
which during lifo nro manifested by long-persistent vomiting, and is 
presumably the conaequenco of an ascending infection of tbo duct. 
Tho mechanical effect of vomiting upon the ducts and their contents is 
obviously difficult to detormino. 

Alterations of the B loo dv ess els. In the cases already consid¬ 
ered, chronic pancreatitis has been secondary to alterations occurring 
in tbo ducts; in another group of cases tho ducts are unchanged, and 
tho lesion is referable to tho bloodvessels or to toxic substances brought 
to tho gland by tho blood, In tho pancreas, as in other organs, general 
arterial sclerosis has boon thought to bo tho cause of fibroid induration, 
and 0. Hoppe-Seyler 1 and Flciner 1 have described cases of chronic inter¬ 
stitial pancreatitis attributed by them to obliterating endarteritis. Both 
writers think that changes in the vessels aro followed by nutritive dis¬ 
turbances which cause degeneration of tbo parenchyma and its replace¬ 
ment by fibrous tissue. Tho condition, Floiner suggests, is analogous to 
tho contracted kidney, which is at times associated with general nrte- 
rial sclerosis, and to changes in the liver, heart, and brain following 
arterial diseases. In three cases of arterial sclerosis Kasahara* found a 
modernto increase of tho interstitial tissue of the pancreas, but in other 
cases of tho same disease found nothing rnoro than thickening of the 
blood vessels. In none of tho cases of chronic interstitial pancreatitis 
hero considered has arterial sclerosis, general or local, been a conspic¬ 
uous feature of the condition, and in only four cases was arterial scle¬ 
rosis of moderato grade noted in tho anatomical diagnosis. In two 
cases not included in the series tho arteries of the paucreas were greatly 
thickened, whilo only in their immediate neighborhood was there pro¬ 
liferation of tho interstitial tissue. 

A second alteration of tho bloodvessels assigned as a cause of chronic 
pancreatitis is chronic passive congestion. Friedreich* states that the 
lesion is not infrequently tho result of long-continued venous gorging 
occurring in chronic diseases of tho heart, lungs, and liver. The 
changes, ho says, nro usually slight, and do not cause destruction of 
tho glandular elements, but between the acini are formed small tracts 
of thickened connective tissue, giving the gland an increased toughness. 

» Dcutwh. Archie f. kiln. Med., 1S9J, vol. lit. p. m 
» Berliner klin. Wocbenschr., 1891. rol. xixl. pp. 5, M. 

» Vlrch. Arch., 1S9S. vol. cxUll. p. lit. 

* too Ziemssn 1 * Pnctlee of Medicine (tr»n».), rol. Till, p. 561. 
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Small interstitial homorrhagos occur, and are chaugcd later into collec¬ 
tions of ru3t-colorcd pigment 

In the following caso tho pancreas was tho seat of an oxtrcmo grado 
of chronic passivo congestion following complete occlusion of tho portal 
vein by a primary carcinoma of tho livor. 

Case XV ,—Anatomical diagnosis, Primary carcinoma of tho liver, 
invading and occluding the portal vein; chronio passive congestion of 
tho spleen, pauercas, stomach and intestines; ascites. 

A largo, carcinomatous mass occupies tho right lobo of tho livor and 
invades tho branch and main trunk of the portal vein, which is greatly 
distended and wholly occluded. A plug of now-growth extends into 
tho splenic vein, Tho pancreas Jb compressed by tho distended vein 
behind it, and is firm and compact in texture and of a uniform dull 
brownish-red color. 

In tho head and body of tho gland strands of carcinoma colls are 
found within tho largest venules, at times wholly obliterating their 
lumen, Tn tho immediato neighborhood fibrous tissuo is increased in 
amount, and thickened strands oxtond between tho lobules.^ At a dis¬ 
tance from tho carcinomatous tissuo thero is a very slight diffusely dis¬ 
tributed increase of tho interlobular tissue, which is deiiBor than usual. 
Among the acini in places occur irregular patches of interstitial 
tissue poor in cells. Small hemorrhages haye.in places occurred into 
tho interlobular tissuo, and both hero and within the secreting cells is 
found brown pigment, Tho bloodvessels aro widely dilated, 

In tho preceding caso tho pancreas was tho seat of a slight gener¬ 
alized increaso of tho interstitial tissuo between tho acini as well as 
between the lobules, hut it serves to illustrato how small is tho influ¬ 
ence of chronic passivo congestion In causing proliferation of tho 
pancrentio connective tissue. In two additional cases of tho present 
scries chronio passivo congestion dependent upon a valvular lesion of 
tho heart accompanied chronio inflammation of tho pancreas. Ono of 
theso cases (Caso XIII.) has already been described. In tho following 
caso the inflammatory change cannot with any certainty bo attributed 
to chronio congestion, since at least ono other possible factor ox iated, 
namely, lead poisoning. 

Case XVI.—H. D., a brass moulder, aged thirty-eight years, was 
admitted to servico of Dr. Oalcr with Bymptoms of chronio lead poison¬ 
ing and mitral stenosis, IIo disappeared from observation, and died 
four years later. 

Anatomical Diagnosis. Mitral stenosis; dilatation and hyportrophy 
of the heart; chronio passivo congestion of viscera; bronchopneu¬ 
monia with gangreno; chronio interlobular pancreatitis, with fat infil¬ 
tration ; peripancreatic fat necrosis. 

The frequency of chronic congestion of tho abdominal viscera, nnd 
the relative infrequenoy of chronio interstitial inflammation of tho 
pancreas, is ovidcnco that tho formor condition is not commonly a emieo 

VOL. lil. NO. 6.—MAY, 1902. M 
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of tlio latter. Chronio passive congestion may doubtless produco slight 
proliferation of tho interstitial tissue, but is an unimportant factor in 
the production of chronio pancreatitis. 

In fourteen of the twenty-nino cases thoro is reason to believe that 
chronio inflammation has been tho result of changes in the duct, obstruc¬ 
tion, or ascending infection. In most of the remaining cases it is prob¬ 
able that tho alterations present arc like corresponding changes in tho 
liver and kidnoy : cirrhosis, aud chronic interstitial nephritis caused by 
tho action of toxio substances present in tho blood. Various conditions 
presumably capablo of producing such substances have been assigned 
as tho enuso of chronic pancreatitis, aud of theso thoso notably worthy 
of consideration aro tuberculosis, syphilis, and alcohol, named iu the 
probablo order of their increasing importance. 

Tuberculosis. Carnot 1 has recently directed attention to tho occur¬ 
rence of chronio pancreatitis in cases of tuberculosis. The specific lesion 
of tuberculosis is, ho thinks, relatively uncommon in tho gland, and in 
only ono caso 1ms ho obsorved acute miliary tuborculosis. Diffuse 
chronic interstitial inflammation of tho pancreas, associ a ted with tuber¬ 
culous lesions of other organs is, he states, much more common, and n 
number of tho older writers—An cel et, Valplan, Arnozan aud Morachc 
—liavo cited such cases. Carnot examined tho pancreas in patients 
dying with tuberculosis, and while in tho majority no lesion was demon¬ 
strable, in seven cases ho found a variable, usually moderate grade of 
chronic inflammation, causing in most cases an increaso of tho connec¬ 
tive tissue normally present about tho vessels, tho ducts, and between 
tho lobules. In five cases tho lesion was associated witli pulmonary 
tuborculosis, in ono caso with multiplo tuberculous foci, presumably of 
tho joints or of bono(“ tuberculoses chirurgicales multiples”), accom¬ 
panied by prolonged suppuration; whilo in ono caso a localized scle¬ 
rosis of tho splenic end of tho pancreas accompanied an oxtcnBivo 
tuberculous caseation of tho left kidnoy. Carnot was able to produco 
chronio inflammatory changes in tho pancreas of dogs, soraowlmt varied 
in extent and character, by injecting suspensions of tubercle cultures 
into tho duct or into tho parenchyma of tho orgau, but it was neces¬ 
sary to inject a very great quantity of tho culture. A caseous abscess 
resulted in ono caso, but in the other experiments tho lesion presented 
nono of tho specific characters of tuberculosis, and tubercle bacilli 
wore not demonstrable in tho tissues. In a single caso localized scle¬ 
rosis was produced by injecting into tho parenchyma tuberculin 
extracted from tho bodies of tho dead bacilli. 

Iu tho ttto following cases chronio intorstitial pancreatitis was found 
at tho autopyupon individuals dead with advanced tuberculous lesions. 


• Loc.cU. 
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Case XVII.—II. G., malo, aged thlrty-ono years, was admitted to 
tho eervico of Dr. Osier, compTnining of cough and weakness, with 
which lie had suffered for about a year, Four months beforo his 
admission, for a week ho lmd had much pain in tho left side, and 
during tho samo timo vomited ovory morning. Ho states that ho has 
not had syphilis. Tho physical signs of an effusion into tho left chest 
woro present, and clear straw-colored fluid was romoved by tapping. 
Evidence of partial consolidation of tho loft lung was obtained, and 
tuberolo bacilli woro found in tho sputum. Tho patient rapidly becamo 
weaker, and died a month after admission. There had been no sugar 

in tho urine. _ f , , 

Anatomical Diagnosis. Chronic pulmonary tuberculosis; tuberculous 
pleurisy, with hydrothorax on left sido; tuberculous ulceration of 
larynx and ileum; bronchopneumonia; acuto nephritis; chronic inter* 
lobular pancreatitis ; fat necrosis about pancreas. 

Upon tho pancreas and in tho omentum are a few opnquo, white areas 
of fat necrosis. Microscopical examination of tho pancrcna shows a 
moderato grade of interlobular pancreatitis, and tho lobules, moro 
clearly defined than usual, are held together by thickened fibrou3 bands 
of compact tissuo containing relatively few lymphoid cells. 

Case XVIII.—II. B., female, aged seventeen years, was admitted 
to tho service of Dr. Kelly. The present illness bccan a year beforo 
her death, with a profuse ill-smelling discharge from tho vagina. Sev- 
ornl months later sho had fever, and sinco has not been well, complaining 
of pain in tho back and abdomen. Vaginal examination, followed by 
curetting and histological examination of the material removed, demon¬ 
strated tho cxistcnco of tuberculosis of the cervix uteri. Tho abdomen 
was later opened, but owing to numorouB adhesions and abundant 
hemorrhage it was not possible to romovo tho uterus. Signs of tuber¬ 
culous consolidation of the lungs subsequently developed and tho 
temperature ranged between 99° and 103°. Sho died bovcii weeks 
after her admission. Sugar was not present in tho urino. 

Anatomical Diagnosis. Tuberculosis of tho cervix uteri, endome¬ 
trium, and Fallopian tubes; miliary tuberculosis of tho spleen, kidneys, 
and liver; solitary tubercles of tho cerebrum; tuberculous pleurisy; 

tuberculous ulcer of tho rectum. 

Tho pancreas is largo and firm in consistence. Thoro is a diffusely 
distributed incrcnso of tho interstitial tissue, moat marked between tho 
lobules, which are moro clearly defined than usual. Lymphoid cells, 
plasma cells, and eosinophllo leucocytes are fairly abundant in tho 
new-formed stroma. In ono section is found a miliary tubcrclo with a 
partially caseous centre. 

In Caso XVIII. tho specific lesion of tuberculosis was found in tho 
pancreas, blit in Caso XVII. tubercles did not occur in tho specimens 
studied. In threo additional cases in which tuberculous lesions were 
found in tho pancreas there was no general proliferation of tho inter- 
stitial tissue. Tho two cases described support the conclusions of Carnot 
that in a few instances generalized tuberculosis is accompanied by 
chronto pancreatitis, but thoy afford no explanation of its occurrence. 
Tho condition may bo dependent upon the proximity of a tuberculous 
lesion, as in Carnot's caso, where only tho splenic extremity of tho 
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gland in contact with a tuberculous kidney was affected, and a similar 
explanation may bo applicnblo to the cases of Arnoznn, in which chronic 
pancreatitis accompanied tuberculous peritonitis. 

Since tuberculosis is, as is well known, a frequent complication of 
diabetes, its relationship to alterations of the pancreas are of much 
intorest. In tho cases just cited diabetes did not occur, and tho lesion 
of moderato soverity is intorlobulnr, a typo of inflammation accom¬ 
panied by diabetes only when far advanced. There is, it appears, 
no reason to Biipposo that diabetes may bo caused by pancreatitis 
resulting from tuberculosis. 

Syphilis. Tho autopsy records of tho Pathological Laboratory 
furnish no instance in which chronio pancreatitis has been associated 
with visceral syphilis, and, though tho literature demonstrates that the 
two conditions occur in conjunction, acquired syphilis is certainly not 
tho most common causo of tho lesion, os HnnRenmnnn,' Knsnhnrn, 1 and 
other writers believe. In only ono of tho present series of cases was a 
history of syphilis obtained, and in this case chronio pancreatitis with 
formation of cysts was caused by primary carcinoma of the pancreas 
compressing tho duct. In n case described by Drozda, 1 the pancreas 
was ropresonted by a mass of indurated tissue in which glandular 
structures woro recognizable only in the head, while hero and there 
occurred caseous gummata embedded in the fibrous stroma. Tho liver 
was tho sent of syphilitic cirrhosis, and tho stomach contained an indu¬ 
rated scar. In a caso of visceral syphilis, described by Chvostek, 1 the 
tail of tho pancreas was penotrated by several sclerotic bands of tissue, 
giving it n lobed appearance. In these cnsc3 tho alterations are analo¬ 
gous to syphilitio lesions of tho liver, and aro characterized by tho 
occurrence of gummata or irregular, senrdiko bands of tissuo pene¬ 
trating tho pnrcnchymn, and differ from the more common lesion in 
which there is a diffusely distributed increase of tho interlobular or 
intcrnciimr tissuo. To tbo latter typo belongs npporcntly tho case of 
Dieckhoff, 1 in which, though thero was a history of syphilis, coexisting 
carcinoma of tho stomach and pulmonary tuberculosis may bo regarded 
03 po 3 siblo etiological factors. In two cases of chronio interstitial pan¬ 
creatitis associated with diabetes, I Ian sen maim obtained evidence of 
syphilis. Knsnhnrn oxnmined tho pancreas in six cases of acquired 
syphilis, and in two found a moderate increase of tho interstitial tissue, 
in two cases morely thickening of tho bloodvessels) and in two cases no 
alterations. 

Syphilis is, no doubt, a cause of chronio inflammation of tho gland, 
and tho cases of Drozda and Chvostek indicate tho existence of a syph- 

1 Zeiuch. f. kiln. Med., MM. to!. xxtI. p. 191. 1 L«c. clt. 

i Wiener roed. Fresso, 1M0, No. 31. * Wiener med. B)liter, 1879, p. 791. 

* Fe*Uchrm f. Thlerfelder, Ulpilg, 1895. 
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ilitio pancreatitis characterized by tho occurrence of scar-liko bands of 
tissuo which may contain gimimata. Tho etiological relationship of 
syphilis to a diffusely distributed interocinnr or interlobular inflamma¬ 
tion is moro doubtful. 

Alcohol. Tho common cause of cirrhosis of tho liver is oxccsslvo 
uso of alcoholic drinks. Cirrhosis Is relatively infrequent when com¬ 
pared with the provalcnco of alcoholic indulgence; but, as has been 
pointed out here, as with most diseases, other conditions are neces¬ 
sary in order that the discaso results. Alcoholic oxccss is likcwno 
regarded as a frequent causo of chronic interstitial pancreatitis, and hi 
many instances a history of alcoholio indulgenco can bo obtained. 
Friedreich found at autopsy upon a drunkard chronic pancreatitis, 
cirrhosis of tho liver, and granular kidneys. Chvostek, Dicckhoff, and 
Oser* havo described cases in which cirrhosis of tho liver and chronic 
pancreatitis were associated in alcoholics. In eight of tho present 
twenty-nine cases a history of alcoholic excess was obtained, but in 
tbrcoof theso eases (Cases I., II., nml III.) chronio inflammation of 
tho organ had followed obstruction of its duct by biliary or pnncrcatio 
calculi, and was indirectly, if at all, referable to tho uso of alcohol. 

In tho following caso chronic Interlobular pancreatitis, unaccompanied 
by cirrhosis of tho liver, was found at autopsy in an individual dying 
with delirium tremens. 

Cask XIX.—J. M., male, aged fifty-threo years, was admitted to 
the servico of I)r. Osier with delirium. His wife, from whom a satis¬ 
factory history was not obtained, stated that ho bad been drinking 
very heavily for a month, and on tho morning beforo bis admission 
bccamo delirious and fovorish^ Tho temperature was 101.5° F. Tho 
patient was in a talkative delirium, and thero was tremor of tho hands. 
Tho nbdomon was distended and tympanitic. The patient bccamo com¬ 
pletely unconscious, tho tcmjierature roso to 105.4° F., and bo died on 
tho second day after admission. 

Anatomical Diagnosis. Bronchitis and beginning aspiration pneu¬ 
monia ; acuto diphtheritic and hemorrhagic colitis; fatty degeneration 
of tho liver; chronic interlobular pancreatitis; fat necrosis near tho 
pancreas. 

Tho pancreas, of normal size, is very firm in consistence, and tho 
interstitial tissuo appears to bo indurated. Tho ducts aro normal. 
Numerous small foci of fAt necrosis occur about tho pancrcns and in 
tho transverse mesocolon. Microscopical examination shows a typical 
chronic interlobular pancreatitis, and tho interstitial tissue contains 
numerous lymphoid cells. 

Fow reported eases of chronic inflammation of tho pancreas not 
dependent upon lesions of tho duct aro described with sufficient detail 
to determine tho presence or absence of on alcoholio history, and a 
review of them would-afford statistics of little value. Alcohol being 

1 Die Erkrankungendea Tankreo*. Not hotter* 8 pee. Dath. u.Ther., Vienna, IS9S, vol.ivlll. 
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tho common cause of cirrhosis of the liver, tho association of chronic 
pancreatitis with this lesion is significant. 

Association of Chronic Pancreatitis with Cirrhosis of the 
Liver. Tho two conditions arc frequently dependent upon similar 
etiological factors, since in the present twenty-nine cases of chronic 
pancreatitis cirrhosis of tho liver was present in eight. In three of 
theso coses pancreatitis was indirectly, if at all, related to tho lesion of 
tho liver, and had followed readily domonstmblo changes in the duct of 
Wirsung. Tho relationship of tho blood-supply of tho liver to that of 
tho pancreas suggests tho possibility that venous obstruction might 
play a part in tho production of pancreatic sclerosis, but tho small 
influence which it exerts has already been pointed out. 

Chronio inHanimation of tho liver and pancreas havo been found 
associated by Friedreich, Chvostck, Hansen man n, Dieckhoff, Kosahara, 
Osor, ami Lotos, 1 In six cases of chronio interstitial hepatitis Knsa- 
hara found a marked incrcaso of councctivo tissuo of tho pancreas, in 
two cases a slight increase, and in two none at all. 

Of considerable intorc3t are tho observations of Lefas, who studied 
alterations of tho pancreas accompanying different varieties of hepatic 
cirrhosis. With the so-called atrophic or Laennoo's cirrhosis ho finds 
that the weight of tho pancreas is often increased to 120 or 130 
grammes, and tho new-formed tissue, which is poor in cells, is uniformly 
intralobular, ponotrating tho parenchyma and isolating groups of acini. 
Tho point of origin seems to bo tho capillaries, hut at an advanced 
stago thcro is a moderate grade of proliferation about the small veins 
and arteries. With hypertrophic biliary cirrhosis (of Ilanot) there is 
no incrcaso in the volume of tho paucreas, hut tho interlobular tissue 
is increased in amount and in density, and, containing numerous colls, 
appears to havo its origin about tho ducts. Tho cases of interstitial 
pancreatitis which I havo observed in part confirm tho observations 
of Lefas, though a relationship of tho nowly-formcd tissuo to tho blood¬ 
vessels and ducts was not evident. 

In tho following cases, previously reported* In greater detail, chronic 
intcracinnr pancreatitis accompanied by diabetes was associated with 
cirrhosis of tho liver of the so-called atrophic typo of Lacnnec. 

Case XX.—The patient, male, aged forty-nine years, gave no his¬ 
tory of alcoholic excess nor of syphilis. 

Clinical Diagnosis. Cirrhosis of tho liver, with congestion of tho 
portal circulation and ascites; diabetes mellitus. 

Anatomical Diagnosis. Atrophic cirrhosis (of Lnennec) ^ chronic 
interncinar pancreatitis; acuto peritonitis, with effusion; splenic tumor. 

Tho liver, which weighs 1370 grammes, has a rough, coarsely granular 

i Arch, de MM., li»0. N. 8. S, p. *39. 

* Journal of Experimental Medicine, 19)1, vol, t. p. HI, 
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surface, Rad on section shows a coarso network of thickened fibrous 
septa. Tho paucreas is small and firm in consistence. Microscopical 
examination shows a diffuse interacinar proliferation of tho stroma 
invnding tho islands of Langerhans. 

Case XXI.—Tho patient, malo, agod forty-sovon years, gives a his* 
tory of having used whiskey and boor in great quantity. For six 
months there havo been symptoms of diabetes mollitus. 

Anatomical Diagnosis, Atrophic cirrhosis (of Laonneo); chronic 
p issivo congestion of tho spleen; ascites; chronic interacinar pan¬ 
creatitis ; peripancreatio fat necrosis; general arterial sclerosis; gan- 
greno of tho leg. 

Tho liver, diminished in size, is markedly hobnailed in appearanco, 
and on section islands of parenchyma nro isolated by thick strands of 
fibrous tissue. The pancreas, which weigh 108 grammes and is firm, 
presents microscopically a condition similar to that of tho preceding 
case, 

Numorous cases in which diabetes accompanied cirrhosis of tho liver 
aro recorded, and tho relation of diabetes to diseases of tho liver has 
been much discussed. It is probable that in such cases diabetes, as in 
tho preceding cases, is dependent upon tho coexistence of chronic pan* 
creatitis, and cases with autopsy report described by Dicckhoff and 
Pusinelli 1 support this conclusion. 

An excellent illustration of tho dopondenco of chronio lesions of tho 
liver and of tho pancreas upon tho samo etiological factor is furnished 
by tho diseaso of pigment metabolism, first described by von Reckling¬ 
hausen ns hromochromatosis. In this condition an iron containing pig¬ 
ment is deposited in tho cells of tho liver, pnncrcas, and various other 
organs, and its presence is associated with death of parenchymatous 
cells and consequent proliferation of tho stroma. Tho liver is tho seat 
of an inturstitinl inflammation characterized by an increaso of tho con¬ 
nective tissue at the periphery and in tho centro of tho lobules. Though 
tho liver is hyportrephied tho histological picture resembles more closely 
tho atrophio cirrhosis of Laenneo than tho so-called hypertrophic type 
described by Hanot. In Caso XXII. of tho present series (described 
in a previous article 1 ) hrcmochromntosis had resulted in tho production 
of cirrjiosis of tho liver and chronic interacinar pancreatitis, rcsombling, 
though les 3 advanced, tho variety obsorved in tho two preceding cases, 
but accompanied by deposition of an iron containing pigment, both in 
tho secreting cells and in tho nowly-formed Btroma. In tho greater 
number of recorded cases of hiomachromatosis death hns occurred with 
symptoms of diabetes mollitus, described by Frenoh writers ns bronzed 
diabetes, ainco pigmentation of tho skin is a conspicuous feature of tho 
general pigmentation. In tho present caso diabetes mollitus was not 

* Berliner kiln. Wocbetuch., 1851, vol. *i«. p. 789. 

* Journal of Experimental Medicine, 1899, vol, lv. p. 279. 
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present, doubtless because the lesion of tho pancreas bad not reached a 
sufficient grndo of intensity. 

In tho following enso hypertrophic cirrhosis of tho typo of Hanot was 
accompanied by interlobular pancreatitis. 

Cask XXIII.—The patient, mate, aged fifty-aix years, admitted to 
tho service of Dr. Osier, gives a history of having used whiskey in 
oxcess, usually taking from fifteen to twenty-five drinks a day. He 
denies having had syphilis. For the last year, until a short time ago, 
ho has had attacks or vomiting, coming on without any relation to the 
taking of food ; at ono time about a year ago tho vomiting was very 
severo. During tho last six months he has becomo weak and short of 
brenth. Tho conjunctive are slightly jaundiced. The liver is enlarged, 
tho abdomen contains fluid, and the superficial veins aro dilated. Three 
litres of bilc-staincd lluid were removed from the abdomen. Death 
occurred with increasing weakness nine days after admission. 

Anatomical Diagnosis. Hypertrophic cirrhosis (of Hanot); ascites ; 
chronic passive congestion of spleen ; chronic interlobular pancreatitis; 
cholelithiasis. 

Tho liver is greatly hypertrophied, weighing 2880 grammes ; the 
surface is in places smooth, in places uneven and marked by low 
elevations, but without a hobnailed appearance. Tho tissue is firm 
ami cuts with difficulty. Irregularly distributed bunds and patches 
of fibrous tissue, rich in cells, separate ill-defined islands of parenchyma 
nnd penetrate between tbo cell columns and between individual cells. 
The gall-bladder contains many small faceted calculi. _ Tho pancreas, 
weighing 60 grammes, is very firm in consistence and evidently sclerotic. 
The duct of Wi rating iu the body nnd tail of the glanriis dilated nnd 
contains solid wnx-liko material. Microscopical examination shows 
that tho lobules, particularly in the body nnd tail, are separated by 
dense sclerotic tissue showing little tendency to penetrate between the 
acini. 

In tho caso just described so-called hypertrophic cirrhosis (of Hanot) 
was accompanied by interlobular paucreatitis, as in the cases observed 
by liefas. In an additional case interlobular pancreatitis of moderate 
grndo accompanied beginning cirrhosis, and, though the hepatic lesion 
corresponded to tho so-called atrophic or Lac mice’s cirrhosis, tho altera¬ 
tion of tho pancreas differed from that observed by Lefas and found in 
Cases XX. nnd XXI. It is noteworthy, however, that tho lesion was 
associated with tuberculous peritonitis, while a variety of chronic lesions 
coexisted in other organs. 

Cask XXIV.—fi. C., female, aged twenty-two years, was admitted 
to tho scrvico of Dr. Kelly with a fecal fistula following the removal 
of an abdominal tumor, tho nature of which the patient did not know. 
An anastomosis was made between tho sigmoid tlexure nnd rectum. 
Tho patient died eight months later. t . . 

Anatomical Diagnosis. Invagination of the sigmoid flexuro into the 
rectum ; chronic periproctitis; fibrous adhesions uniting loops of ileum, 
with perforation of adjacent loops; perforation of a loop of the ileum 
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adherent to the abdominal wall, with formation of a fecal abscess and 
fistula; tibropurulent peritonitis; tuborculous peritonitis; tuberculosis 
of retroperitoneal lymphatic glands; chronic and ncuto endocarditis; 
chronio nephritis; cirrhosis of the livor with fatty degeneration ; chronic 
intcrlobulnr pancreatitis. 

Interacinar Pancreatitis of Obscure Etioloqy. In the present 
series of twcnty*nino cases thero aro 11 vo instances of interacinar pan¬ 
creatitis whose otiology is wholly obscuro; in all of them the lesion is 
of vory slight intensity. In four coses tho islands of Langerhans were 
tho scat of a remarkablo hyalino change, and diabotes mellitus had 
resulted. I havo already described one of theso cases' in which, though 
tho islands of Langerhans wore almost uniformly affected by tho degen¬ 
erative change, increase of tho interacinar stroma was very inconspicu¬ 
ous. Hyaline degeneration of tho islands of Langerhans in association 
with diabetes has since proved to ho of much moro frequent occurrence 
than was at first suspected, and, in addition to tho subsequent examples 
which lmvo como to my notice, coses hayo been recently observed by 
Wright and Joslin, 1 and by Hertzog.* In ono of two cases of Wright 
and Joslin, and in both cases of Hertzog, hyalino degeneration of tho 
islnnds of Langorhaus was associated with proliferation of tho intersti¬ 
tial tissue of the glnnd. 

In tho following caso tho islands of Langerhans wero almost wholly 
unchanged, hut tho pancreas was tho scat of a slight interacinar pan¬ 
creatitis, and diabetes was absent. Tho clinical and anatomical diag¬ 
nosis in tliis caso is as follows : 

Case XXIX.—Male, aged fifty-eight years. 

Clinical Diagnosis. Inoperable carcinoma of the rectum; oesophageal 
diverticulum. Inguinal colostomy was performed, ami later tho 
(caoplmgcal diverticulum, which compressed tho trachea, was removed. 
Death followed tho latter operation. 

Anatomical Diagnosis. Carcinoma of rectum; metnstaecs in the 
retroperitoneal lymphatic glands, liver, and lungs; colostomy wound ; 
wound of operation for oesophageal diverticulum ; bronchopneumonia ; 
mucous polyp of tho colon ; chronio interacinar pancreatitis (slight). 

Macroscopically tho pancreas appeared unchanged, hut microscopical 
examination shows tho occurrence of thickened strandB of connective 
tissuo between tho acini. Tho increasoof interstitial tissuo is, however, 
slight, and in many places is entirely absent. Only rarely nro tho 
islands of Langerhans implicated in tho chronio inflammatory process. 

Of eight cases of chronio interacinar pancreatitis, six wero accom¬ 
panied by diabetes mellitus. In thoso in which diabetes was absent, 

i Journal of Experimental Medicine, 1001, vol. v. p. ML 

* Journal of Medical Research, 1901, rol, yI. p. 8£0. 

* Transaction! of the Chicago Pathological Society, 1901, tol. v. p. 15. 
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Cago XXII., with luemochromntosis, and Caso XXIX,, just described, 
tlio lesion was littlo advanced and the islands of Langcrlmna were only 
slightly affected. 

Conclusions. 1. Chronic interstitial pancreatitis is slightly more 
frequent in males than in females. Two-thirds of tho total number of 
ca*e3 occur between tho agc3 of forty and sixty years. 

2. Tho most frequent cauao of chronio pancreatitis is obstruction of 
tho duct of Winning, duo to pancreatic calculi, to biliary calculi in the 
terminal part of tho common bile-duct, or to enreinoma invading the 
head or body of tho gland. Duct obstruction may bo followed by the 
invasion of bacteria, which tako part in tho production of tho resulting 
lesion, 

8. Ascending infection of tho unobstructed duct of Wirsung may 
follow an aento leaion of tho duodenum or of tho bile passages, and may 
cause chronic inflammation. In cases winch lmvo given a history of 
long, porsistont vomiting, chronio diffuse pancreatitis may bo found at 
autopsy, and is probably tho result of an ascending infection of the 
gland. 

4. General or local tuberculosis is occasionally accompanied by 
chronio diffuse pancreatitis, affecting chiefly tho interstitial tissue of 
the gland. 

6. Chronic interstitial pancreatitis is not infrequently dependent upon 
tho same etiological factors, notably alcohol, which produco cirrhosis 
of the liver, and in about one-fourth of tho cases tho two lesions are 
associated. 

6. Following duct obstruction and ascending infection tho lesion 
affects principally tho interlobular tissuo, only secondarily invading the 
lobular tissuo and sparing tho islands of Langorhans. Diabetes results 
only when tho lesion is far advanced. 

7. Accompanying tho so-called atrophio or Lnonncc’s cirrhosis of the 
liver, tho pancreas is at times tho seat of a diffuse chronio inflammation, 
characterized by diffuso proliferation of the interacinar tissue, which 
invades tho islands of Langorhans. A similar lesion accompanies 
liyalino degeneration of tho islauds of Langorlmus and tho condition 
known ns lucmochromatosis. 

8. Interacinar pancreatitis is usually accompanied by diabetes 
mollitus. When diabetes b absent the loslon is of such slight intensity 
that the islands of Langorhans are littlo implicated. 



